258 


Straight Members 


The maximum stress is then 
‘S'max = 


100 , 6093.59 .. ... . , no M / 2\ 

+ „ „„„„ = 20,410 psi (140.8 N/mm ) 


0.6872 0.3007 

Again using Table 24.2, the maximum deflection becomes 

W fEI\ 1 / 2 


Tin ax — 


{Ely* I L { P \ x ! 2 L { P X 1 / 2 } 

\p) [ tan 2 \El) ~ 2 \El) , 

X 280.94(0.2169 - 0.2136) = 0.927 in. (23.55 mm) 


2 P \ Pj 
200 

2 x 100 


The material given in Table 24.2 treats a number of relatively conservative cases 
because the axial load P, shown as compressive, tends to increase the deflection 
and stresses of the beam columns under consideration. 

The decision whether to use Table 24.2 or to rely on a simplified approach, 
ignoring the effect of the deflection, can be made on the basis of the following ratio: 

Actual end load 
Euler load 

The error introduced by ignoring the deflection is approximately equal to the 
magnitude of the above ratio. For example, using the classical Euler formula, 
Eq. (10.1), in conjunction with Design Problem 24.2 gives 


E C R- l2 


7T 2 x 30 x 10 6 x 0.2631 
120 x 120 


= 5409.8 lb 


Hence, the numerical ratio is 


100 

5409.8 


0.0185 


This is less than 2%, which can also be verified using a standard deflection formula 
for a simply supported beam subjected to a central, concentrated load. Substituting 
the relevant data from Design Problem 24.2 yields 


Y = 


WL 3 
48 El 


200 x 120 3 

48 x 30 x 10 6 x 0.2631 


= 0.912 in. 


Hence, the ratio based on the deflections is 


0.927 - 0.912 
0.912 


0.0164 


For all practical purposes, the foregoing result is quite close to 0.0185. Similarly, 
on the basis of a standard beam calculation, we have 


5 


M WL 
~Z ~ 4tt R 2 T 
200 x 120 

4tt x 0.875 2 x 0.125 


= 19,956 psi 



